The impact of Glu-->Ala and Glu-->Asp mutations on the crystallization properties of RhoGDI: the structure of RhoGDI at 1.3 A resolution.
It is hypothesized that surface residues with high conformational entropy, specifically lysines and glutamates, impede protein crystallization. In a previous study using a model system of Rho-specific guanine nucleotide dissociation inhibitor (RhoGDI), it was shown that mutating Lys residues to Ala results in enhanced crystallizability, particularly when clusters of lysines are targeted. It was also shown that one of these mutants formed crystals that yielded diffraction to 2.0 A, a significant improvement on the wild-type protein crystals. In the current paper, an analysis of the impact of surface mutations replacing Glu residues with Ala or Asp on the stability and crystallization properties of RhoGDI is presented. The Glu-->Ala (Asp) mutants are generally more likely to produce crystals of the protein than the wild-type and in one case the resulting crystals yielded a diffraction pattern to 1.2 A resolution. This occurs in spite of the fact that mutating surface Glu residues almost invariably affects the protein's stability, as illustrated by the reduced deltaG between folded and unfolded forms measured by isothermal equilibrium denaturation. The present study strongly supports the notion that rational surface mutagenesis can be an effective tool in overcoming problems stemming from the protein's recalcitrance to crystallization and may also yield dramatic improvements in crystal quality.